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effects of ASA on platelet 
function: Implications for the 
use of ASA clinically 



Michael R Buchanan PhD, Stephanie J Brister md frcs 



MR BUCHANAN, SJ BRISTER* Individual variation in the effects of ASA on 
platelet function: Implications for the use of ASA clinically. Can J Cardiol 
1995;ll(3):22i-227. • 

OBJECTIVE: To determine whether acetylsalicylic acid (ASA) inhibits hemosta- 
sis and platelet function in some individuals (ASA responders) but not in others 
(ASA nonresponders). 

DESIGN: In this two-part study, part 1 was a randomized, double-blind crossover 
study of the effects of various single doses of ASA (80 to 1300 mg) on primary 
hemostasis : and platelet function. Part 2 was a prospective cohort study of the 
effects of a chronic dose of ASA (325 mg) on primary hemostasis and platelet 
function. 

SETTING: A hospital research laboratory and a cardiac care ward. 
SUBJECTS: Part 1: 10 healthy volunteers (five male, five female). Part 2: 40 
consecutive patients undergoing elective coronary artery bypass grafting 
(CABG). 

RESULTS: Part 1 : ASA, in a dose-related manner, prolonged the bleeding time in 
60%; of volunteers (ASA responders), which was associated with decreases in 
platelet thromboxane (Tx) A2 and 12-hydroxyeicosatetraenoic acid (12-HETE) 
synthesis and in platelet aggregation and adhesion. However, in volunteers 
whose bleeding time was not prolonged (ASA nonresponders), platelet 12-HETE 
synthesis and platelet adhesion were unchanged or increased (P<0.001 ), despite 
platelet TxA2 and platelet aggregation being inhibited. Part 2: similarly, 58% of 
the CABG patients were ASA responders and all of their platelet biochemistry and 
function tests were inhibited, while in the CABG patient ASA nonresponders (no 
prolongation of bleeding time), platelet 12-HETE and platelet adhesion were 
increased (P<0.001). 
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ACETYLSAUCYLIC ACID (ASA) IS THE 
antithrombotic agent of choice 
for the prevention and treatment of dis- 
orders associated with arterial throm- 
bosis (1-9). Meta-analysis of more than 
1 80 clinical trials suggests that, overall, 
ASA reduces the risks of stroke, myocar- 
dial infarction and vascular death by 
25% in patients with various cardiovas- 
cular diseases (7,9). 

ASA is given to patients as an anti- 
platelet drug on the basis that its acetyl 
moiety inactivates platelet cyclooxygen- 
ase irreversibly, thereby preventing 
platelet thromboxane A2 (TxA2) syn- 
thesis and rendering platelets less 
responsive to hemostatic and thrombo- 
genic stimuli (10,11). 

Not all patients who are treated 
with ASA derive benefit from the drug, 
ie, some patients still suffer a thrombo- 
embolic event despite ASA therapy. 
There are a number of possible expla- 
nations for these failures. First, the dose 
of ASA administered to some patients_ 
may be too low (2,5,12,13). This expla- 
nation forms the basis for ongoing de- 
bates concerning the optimal dose of 
ASA. Second, others have suggested 
that some patients are resistant to ASA, 
ie, ASA impairs platelet function in 
some patients (ASA responders) but not 
in others (ASA nonresponders) (14- 
16). The underlying mechanism to ex- 
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plain these latter differences has not 
been elucidated, nor have the clinical 
consequences of being an ASA re- 
sponder or ASA nonresponder been 
identified. A third possibility that has 
been alluded to in some experimental 
studies (17-19) is that ASA treatment 
may be associated with an increased 
risk of thromboembolic events in some 
individuals. This possibility has not 
been taken seriously because of the 
abundant evidence that ASA has an 
overall 'net' benefit (1-9), and because 
there has been neither a clear explana- 
tion for, nor an identification of an 
underlying mechanism of action to ex- 
plain, such an effect. This notwith- 
standing, there are some recent clinical 
reports suggesting that ASA may exac- 



erbate thrombosis in some individuals 
(20-22). 

The thrombogenic effects of ASA 
seen in the experimental setting were 
attributed initially to an inhibition of 
vessel wall cell cyclooxygenase and 
subsequent prostacyclin inhibition. 
More recent data, however, provide an 
alternative explanation. It is well docu- 
mented that ASA acetylates cyclo- 
oxygenase, thereby preventing the 
metabolism of arachidonic acid to 
TxA 2 , a potent platelet agonist. Inhibi- 
tion of TxA2 is associated with im- 
paired platelet aggregation (10,11,13). 
However, arachidonic acid is also me- 
tabolized simultaneously by another 
platelet enzyme, lipoxygenase, into the 
monohydroxide, 1 2-hydroxyeicosatetra- 



enoic acid (I2-HETE) (23,24). More- 
over, when platelet cyclooxygenase is 
inhibited, platelet 12-HETE synthesis via 
the lipoxygenase pathway may increase 
(25-28). The increase in 12-HETE syn- 
thesis is associated with an increase in 
platelet adhesivity (26,27). Other stud- 
ies suggest that 12-HETE facilitates 
platelet adhesion by altering the ability 
of glycoprotein-Iike adhesion receptors 
to recognize their adhesion ligands * 
(29,30). 

If increased platelet adhesion is 
clinically relevant, the latter observa- 
tions are consistent with the possibility 
that ASA can enhance overall platelet 
reactivity in some individuals, thereby 
increasing their risk of thromboem- 
bolic events. Therefore, we set out to 
determine, in both healthy volunteers 
and patients undergoing elective coro- 
nary artery bypass grafting (CABG), 
whether ASA has differing effects on 
platelet arachidonic acid metabolism 
and platelet function in specific indi- 
viduals ex vivo and, if so, whether there 
is any relationship between these dif- 
ferences and platelet hemostatic func- 
tion in vivo. 

PATIENTS AND METHODS 

Both studies (study 1 in healthy vol- 
unteers and study 2 in CABG patients) 
were approved by the Institutional 
Review Board at the Hamilton Civic 
Hospitals. All volunteers signed an ap- 
proved informed consent form. The 
studies were performed between Sep- 
tember 1 99 1 and March 3 1 , 1 993 at the 
Hamilton General Hospital. 
Study 1: Study 1 was a double-blind, 
randomized study to determine the ef- 
fects of varying doses of ASA on prolon- 
gation of bleeding time, on platelet 
TxA2 and 12-HETE synthesis, and on 
platelet aggregation and adhesion. Ten 
healthy volunteers (five males and five 
females between the ages of 20 and 42 
years, mean ± SD 30±7 years) were re- 
cruited for this study. The inclusion 
criteria were apparent good health with 
no cardiovascular disease signs or symp- 
toms. All volunteers gave informed 
consent. The exclusion criteria were a 
history of bleeding, receipt of an experi- 
mental drug within 30 days before this 
study, known hypersensitivity to ASA, 
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any psychiatric problem, and either 
pregnancy or intention to become preg- 
nant within 40 days of the study. Vol- 
unteers were requested to follow their 
regular diets and to abstain from ingest- 
ing any nonsteroidal anti- inflammatory 
drug throughout the study. Finally, vol- 
unteers were required to fast for 12 h 
before each test day. All volunteers who 
were initially recruited completed the 
study. 

On day 1, 20 mL of whole blood was 
collected from an antecubital vein of 
each volunteer via an 18 gauge thin 
wall needle. A Siirgicutt II bleeding 
time test (31), duplicate cuts, was per- 
formed in the opposite arm. Each vol- 
unteer was then given an envelope 
containing one of five ASA doses as- 
signed randomly (80, 160, 325, 650 or 
1300 mg of ASA [Bayer, Sterling Win- 
throp]). Each ASA dose was ingested 
orally with 100 mL of water. Two hours 
later, a second Surgicutt II bleeding 
time test was performed and a second 
20 mL blood sample was collected. This 
procedure was repeated four times at 
14-day intervals until all volunteers 
had been tested with each ASA dose. A 
14-day washout period between doses 
to avoid any residual carryover effect of 
ASA was considered adequate since 
ASA is rapidly hydrolyzed in vivo (half- 
life about 15 mins) and the irreversible 
inhibitory effect of ASA on platelet 
function is completely overcome 
within seven to 10 days with the turn- 
over of new platelets ( 1 0, 1 1 , 1 3 ) . 
Study 2: Study 2 was a prospective co- 
hort study in 40 consecutive patients 
(31 males and seven females aged 60±8 
and 60±6 years, mean ± SD, respec- 
tively) undergoing elective CABG who 
met the study's inclusion and exclusion 
criteria. Included were any adult pa- 
tient who had agreed to undergo elec- 
tive CABG and any patient who was 
ingesting 325 mg ASA daily and had 
been doing so for at least six months 
before surgery. Patients were chosen 
who had been ingesting ASA for at least 
six months to ensure that those who 
were ingesting ASA chronically were in- 
cluded. All patients gave informed con- 
sent. Excluded from the study were any 
patient with a history of bleeding com- 
plications, any patient who had re-. 



ceived any experimental drug within 30 
days before the study, any patient who 
had a recent (within one year) history 
of alcoholism or drug addiction, any 
patient known to be hypersensitive to 
ASA, any patient with a psychiatric 
problem, all insulin-dependent diabetic 
patients, any patient who was unable to 
discontinue ASA or any other non- 
steroidal anti- inflammatory drug seven 
days before surgery and any patient with 
a platelet count less. than lXl0 9 /L. 

Thirty days before surgery, a 20 mL 
blood sample was collected from each 
patient and a Surgicutt II bleeding time 
test was performed, as described for 
study 1. At that time, all patients at- 
tested that they were ingesting 325 mg 
of enteric-coated ASA daily and had 
ingested the last ASA tablet about 2 h 
beforehand. Seven days before surgery, 
each patient was contacted by tele- 
phone and asked to stop taking ASA. 
Seven days later, immediately before 
surgery, a second 20 mL blood sample 
was collected from the patient and a 
second Surgicutt II bleeding time test 
was performed. This latter bleeding 
time test was performed in addition to 
a Surgicutt I bleeding time test (which 
is performed routinely in every CABG 
patient) by laboratory technologists 
not involved in this study. 

Compliance of all volunteers and 
patients in regard to ASA ingestion was 
confirmed by comparing the platelet 
TxA2 levels in the samples collected 
from each individual while on and off 
ASA. All 40 patients completed the 
study. 

Platelet function and biochemistry as- 
says: Blood samples collected from the 
healthy volunteers and CABG patients 
were centrifuged at 180 g for 15 mins at 
37°C to prepare platelet-rich plasma. 
The platelet count was adjusted to 
2x10? platelets/L using autologous 
platelet-poor plasma. ADP- and colla- 
gen-induced platelet aggregation was 
measured over 5 mins via the optical 
density turbidity assay (32). A 100 pJL 
aliquot of each aggregating sample was 
then decanted into an Eppendorf tube 
and centrifuged at 10,000 g for 15 s to 
prepare platelet-poor plasma, which 
was stored at -70°C until assayed for 
TxA2. TxA2 (measured as TxB2) was 



determined via a specific radioimmu- 
noassay (33). 

Fifteen minutes later, the remaining 
aggregating sample was transferred to a 
silanized vial containing an equi- 
volume of chloroform and extracted for 
12-HETE (34). 12-HETE was measured by 
high performance liquid chromatogra- 
phy, as previously described (34). 

Aliquots (2 mL) of each platelet- 
rich plasma were also incubated with 
3 H-adenine for 40 mins at 37°C to label 
the platelets. Three aliquots (500 ^iL 
each) of the 3 H-adenine-labelled plate- 
lets were then exposed to fibronectin- 
coated discs in Costar 24 culture wells 
(Fisher Scientific) for 30 mins. Each 
disc was removed from the platelet-rich 
plasma and rinsed three times in phos- 
phate -buffered saline to remove nonad- 
herent platelets. The ~*H-radioactivity 
of each disc was determined by beta 
liquid scintillation counting. The num- 
ber of platelets adherent to each disc 
was calculated on the basis of disc 
radioactivity and "*H-platelet specific 
activity (35). 

Data handling and analysis: It was as- 
sumed that if any dose of ASA had a 
potential antithrombotic effect, then 
platelet function should be impaired. 
Consequently, each individual (volun- 
teer or patient) should be hemostati- 
cally defective, and defective 
hemostasis should be reflected by a pro- 
longed bleeding time. If, on the other 
hand, any specific dose of ASA did not 
have a potential antithrombotic effect, 
then hemostasis should be unchanged 
and the bleeding time should not be 
significantly prolonged. Therefore, 
both the healthy volunteers and pa- 
tients were defined as ASA responders or 
ASA nonresponders as follows: indi- 
viduals whose bleeding time was pro- 
longed by ASA more than 2 SD from 
their bleeding time measured while off 
ASA were defined as ASA responders, 
irrespective of ASA dose and whether 
they had been defined as ASA respond- 
ers or ASA nonresponders at any other 
ASA dose. Individuals whose bleeding 
time was not prolonged by ASA, ie, less 
than 2 SD from their bleeding time 
while off ASA, were defined as ASA non- 
responders. (Two SD was used since the 
2 SD of five pre-ASA bleeding time val- 
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ues within individuals, measured in the 
volunteer group at two- week intervals 
by the same assessor, was ±1 9%, and the 
2 SD in bleeding time values among 
individuals as measured by three inde- 
pendent assessors in the CABG patient 
group was ±21%.) Healthy volunteer 
and CABG patient ASA responders and 
ASA nonresponders were subgrouped 
separately. All data were analyzed by 
ANOVA, linear regression or a Mann- 
Whitney nonparametric test via a 
computer-assisted MINITAB program 
(Release 1 % Minitab Inc, Data Tech In- 
dustries, Pennsylvania). 

RESULTS 
Study 1 - healthy volunteers, single' 
dose ASA treatment: When the 10 
volunteers ingested 80 mg of ASA, the 
bleeding time was prolonged more than 
2 SD in only three individuals (Figure 
la). As the dose of ASA was increased 
up to 1300 mg, the number of volun- 
teers whose bleeding times were pro- 
longed increased progressively (Figure 
1 a to 1 e). For example, only three of the 
10 volunteers had prolonged bleeding 
times and were defined as ASA respond- 
ers after ingesting 80 mg of ASA, while 



nine volunteers had prolonged bleeding 
times after ingesting 1300 mg of ASA 
and were defined as ASA responders to 
that dose (Figure le). Thus, most vol- 
unteers who were ASA nonresponders 
to the low doses of ASA were responders 
to the highest dose of ASA, ie, prolon- 
gation of the bleeding time was ASA 
dose-dependent, r=0.9900, P<0.001. 

To determine whether the inhibi- 
tory effect(s) of ASA on platelet bio- 
chemistry and platelet function varied 
between ASA responders and ASA non- 
responders, both among different indi- 
viduals and within the same individual, 
platelet biochemistry and platelet 
function data of ASA responders were 
compared with those of ASA nonre- 
sponders, irrespective of dose, since 
some individuals were ASA nonrespon- 
ders at some doses but became ASA re- 
sponders at higher doses (Figure 10. 

There were no differences in the ex- 
tent of inhibition of ADP- or collagen- 
induced platelet aggregation between 
the ASA responders and ASA nonre- 
sponders (data not shown). Inhibition 
of platelet aggregation was associated 
with a significant inhibition of TxA2 in 
all volunteers, P<0.001, irrespective of 



their being ASA responders (-77±12%) 
or ASA nonresponders (-74+1 2%) or of 
ASA dose. 

In contrast, ASA had markedly dif- 
ferent effects on platelet adhesivity and 
platelet 12-HETE synthesis in the. ASA 
responders compared with the ASA 
nonresponders- In ASA responders, 
platelet adhesivity decreased by about 
3Q±8% after ASA treatment (Figure 2). 
The inhibition of platelet adhesivity 
was associated with a 57±7% inhibition 
of platelet 12-HETE synthesis (Figure 2). 
In nonresponders, both platelet adhe- 
sivity and platelet 12-HETE increased af- 
ter ASA, by 31% and 10%, respectively 
(Figure 2). The differences between de- 
creased platelet adhesivity and platelet 
12-HETE in responders and increased ad- 
hesivity and 12-HETE in nonresponders 
were significant (P<0.0008). More- 
over, the changes in bleeding were in- 
versely correlated with the changes in 
platelet adhesivity (r=0.4320, 
P<0.005). 

Study 2 - CABG patients, chronic 
ASA treatment: Similar results were 
observed in the CABG patients. In 23 of 
the 40 patients, bleeding times were 
significantly prolonged when patients 
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Figure 2) Effects of acetylsalicylic acid on platelet 12 -hydroxy eicosa- 
tetraenoic acid ( 1 2-HETE) synthesis (hatched bars) and platelet adhe- 
sivity (crosshatched bars) in healthy volunteers. Platelet 1 2-HETE 
synthesis and platelet adhesivity in the 10 volunteers when their bleeding 
times were prolonged (+87±1 1%, 3 1 measures at the various doses) are 
shown on the left. Platelet 1 2-HETE synthesis and platelet adhesion in 
the ) 0 volunteers when their bleeding times were unchanged (+4±4%, 
1 9 measures at the various doses) are shown on the right 




BLEEDING TIME -ASA (sec) 

Figure 3) Effects of chronic acetylsalicyUc acid (ASA) ingestion (325 
mg daily) on the Surgicutt 11 Heeding time in patients undergoing elective 
coronary artery bypass grafting. All patients whose bleeding times fell 
above the +2 SD line while on ASA (solid squares, n-23) were defined 
as ASA responders . All patients whose bleeding times fell within or below 
the +2 SD lines while on ASA (open squares n- 1 7) were defined as ASA 
nonresponders 



CABG PATIENTS 




RESPONDERS 



NON-RESPONDERS 



Figure 4) Relative effects of acetylsalicyUc acid (ASA) on platelet 1 2-hydroxyeicosatetraenoic acid 
( 1 2-HETE) synthesis (hatched) and platelet adhesivity (crosshatched) m coronary artery bypass 
graft (CABG) patients classified as ASA responders (left, n-23) and ASA nonresponders (right, 
n= 1 7) . Data are expressed as mea n± SD. Bleeding times (BT) are expressed as percentage change 
in Heeding time when on ASA compared with the patients' immediate preoperative bleeding time 
when off ASA far seven days 



were ingesting 325 mg of ASA daily on 
a routine basis (Figure 3). In 17 of the 
40 patients, bleeding times were un- 
changed or shortened while they were 
taking ASA. There were no significant 
differences in the inhibitory effects of 
ASA on ADP- or collagen-induced plate- 
let aggregation (data not shown) or on 
inhibition of platelet TxA2 synthesis 
(ASA responders, -74±12%; ASA non- 
responders, -78±12%). 

In patients whose bleeding times 
were significantly prolonged (ASA re- 
sponders, bleeding times increased 
58±10%), platelet adhesivity decreased 
by 29±8%. This decrease was associated 
with a 56±12% reduction in 1 2-HETE 
synthesis (Figure 4). In contrast, in pa- 
tients whose bleeding times were not 
prolonged (ASA nonresponders, only a 
2±4% change in bleeding time), both 
platelet 1 2-HETE and platelet adhesivity 
increased. The differences in decreased 
platelet adhesion and 1 2-HETE in the 
ASA responders, and in increased plate- 
let adhesion and 1 2-HETE in the ASA 
nonresponders, were significant, 
P<0.0005- Moreover, the changes in 
bleeding times were inversely corre- 
lated with the changes in platelet adhe- 
sivity, r=0.4510, P<0.005. 

Finally, the reliability of the bleed- 
ing time measurements was confirmed 



by comparing the presurgery bleeding 
time values measured by the. re- 
searchers with those obtained by the 



routine laboratory technologists. The 
correlation between the measurements 
was r-0.9206, P<0.0001. 
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DISCUSSION 
We have demonstrated that ASA, in 
doses varying from 80 to 1300 mg and 
ingested either as a single dose (by 
healthy volunteers) or chronically (by 
cardiovascular diseased patients), has 
varying effects on platelet function and 
hemostasis. Specifically, ASA renders 
some individuals (responders) hemo- 
statically defective, ie, ASA impairs 
both platelet TxA2 and 12-HETE syn- 
thesis, thereby inhibiting platelet ag- 
gregation and adhesion and prolonging 
bleeding time. However, ASA does not 
render other individuals (or the same 
individual given a lower ASA dose) 
hemostatically defective (nonrespon- 
ders). In those individuals, platelet 12- 
HETE synthesis and platelet adhesivity 
remain unchanged or become en- 
hanced, even when platelet TxA2 and 
platelet aggregation are impaired to the 
same extent as the ASA responders. The 
former changes are reflected by the 
bleeding time not being prolonged. 

These results have a number of im- 
plications concerning the clinical use 
of ASA as an antiplatelet drug. First, the 
observation that subgroup ing healthy 
volunteers and CABG patients on the 
basis of bleeding time response to ASA 
also results in subgrouping of the same 
individuals with respect to specific ef- 
fects of ASA on platelet function sug- 
gests that the bleeding time test is a 
useful screening tool to discriminate 
between the two individual groups, ie, 
to discriminate ASA responders from 
nonresponders. The good reproducibil- 
ity of the bleeding time measure is also 
supported by the high correlation be- 
tween the bleeding time measures 
made by different individuals. 

Second, the observations that pro- 
longed bleeding times (defective he- 
mostasis) are paralleled by decreases in 
both platelet TxA2 and 12-HETE syn- 
thesis as well as corresponding de- 
creases in both platelet aggregation and 
adhesivity in responders are consistent 
with earlier studies suggesting that 
platelet 12-HETE and adhesivity are im- 
portant in hemostasis and thrombosis 
(25-28,30,35). This is further sup- 
ported by the observations that when 
bleeding times remained unchanged 
(or shortened) in the ASA nonrespon- 



ders, there were corresponding changes 
in platelet 12-HETE and platelet adhe- 
sivity, despite platelet TxA2 and aggre- 
gation being inhibited. 

The explanation for these differen- 
tial effects of ASA on platelet 12-HETE 
synthesis and subsequent platelet adhe- 
sivity is not known. Meade et al (36) 
recently reported that COS cells con- 
tain two cyclooxygehase isozymes. One 
isozyme (prostaglandin H synthase 1) is 
constitutive and readily inhibitable by 
ASA. The second isozyme (prosta- 
glandin H synthase 2) is synthesized de 
novo following stimulation and is resis- 
tant to inhibition by ASA. Moreover, 
the second isozyme is capable of syn- 
thesizing arachidonic acid to 12-HETE 
(36,37). Other investigators have sug- 
gested that both isozymes are normally 
coexpressed in most human tissue (38). 
If platelets also have these two cyclo- 
oxygenase isozymes, it is possible that 
the relative levels of these isozymes dif- 
fer in platelets of ASA responders and 
nonresponders, such that platelets of 
ASA nonresponders contain more pro- 
staglandin H synthase 2. This could 
explain the lack of an effect of ASA in 
12-HETE synthesis in those individuals. 
Alternatively, these differential ASA 
effects may be related to differential 
effects of the salicylate moiety of ASA 
in responders and nonresponders. This 
moiety has been shown to impair the 
lipoxygenase pathway independently 
of the acetylation of platelet cyclooxy- 
genase. As a consequence, 12-HETE syn- 
thesis is blocked, rendering platelets 
less adhesive (26,27,30,35). It is possi- 
ble that the acetyl and salicylate moie- 
ties of ASA affect responder and 
nonresponder platelets differently, de- 
pending on the sensitivities of the 
cyclo- and lipoxygenase peroxidases to 
ASA. Whichever possibility is real, the 
fact remains that ASA has different ef- 
fects on platelets in different individu- 
als. These effects are only, in part, 
related to the ASA dose, as demon- 
strated in our volunteer study. 

Third, the differential effects of ASA 
on the lipoxygenase pathway in re- 
sponders and nonresponders may ex- 
plain the apparent failure of ASA to 
provide a protective effect in some 
clinical studies. For example, Grote- 



meyer et al (20) demonstrated that ASA 
responders benefit more from ASA 
treatment than do nonresponders. Spe- 
cifically, they demonstrated that only 
4% of computed tomography scan- 
positive stroke patients (who were sub- 
grouped as 'ASA responders') suffered a 
second thrombotic event within the 
subsequent two years of the initial 
event, whereas 40% (subgrouped as 
'ASA nonresponders'), suffered a sec- 
ond thrombotic event while on ASA. 
While these investigators could not 
conclude that ASA actually increased 
these thrombotic events because a pla- 
cebo control group was not included in 
that study, other clinical data suggest 
that the two-year thrombotic event 
rate in similar patient populations is 
only about 25% (5,22). It is possible 
that ASA had a more complete inhibi- 
tory effect on platelet function in 
Grotemeyer's ASA responders, thereby 
affording those patients a beneficial 
antithrombotic effect, whereas ASA failed 
to impair platelet adhesion in the ASA 
nonresponder patients, thereby provid- 
ing them with no beneficial effect. 

ASA may not afford all patients a 
beneficial antiplatelet effect since ASA 
does not exert the same 'antiplatelet 
effect 1 in all individuals. We also sug- 
gest that the Surgicutt II bleeding time 
may be a more reliable test to identify 
those individuals who will benefit most 
from ASA therapy, ie, the ASA respond- 
ers. This possibility is being tested in a 
Canadian multicentre trial (Benefits 
and Risks of ASA in "Thrombosis [BRAT] 
study), which commenced May 15, 
1994. 
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